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SUBJECT: Criteria for Approval of Use of a Chassis Dynamometer
for Service Accumulation

A. Pugzose

The purpose of this Advisory Circular 4s to explain the requirements
that a chassis dynamometer and associated equipment cust meet to be con-
sidered a satisfactory road-loed simulator for service accumulation.

B. Background

On January 5, 1977, EPA published regulations (42 FR 1122) for
certification of 1978 and later model year motorcycles. The regulations
established a procedure for service accumulation and state that a modified
procedure may be used if approved in advance by FPA (40 CFR 86.426-78).

A modified procedure emploving & chassis dynamometer road-load simulator
may be approved under the provisions of this Advisory Circular. Once

the chassis dynamometer road-load simulator is approved, the manufacturer
cay use it for part or all of the service accumulation on certification
test vehicles.

C. Applicability

The provisions of this Advisory Circular are effective irmediately
and are applicable to large-volume manufacturers of 1978 and later nodel
year motorcycles. The guidelines described in this Advisory Circular
apply to indcor and outdoor chassis dynamometer road-load simulators.

D. Ceneral Requirements

1. A manufacturer may request EPA approval to use a chassis
dynarometer for service accumulation on test vehicles for specific
engine displacement-system combinations or for the manufacturer's
cntire test fleet. Approval to use a chassis dycamometer for service
accumulation will be based upon data vhich demonstrate the ability

of the chassis dynamometer and related systems to simulate accurately
the temperature and lcad conditions of a driver-controlled vehicle
operated on an EPA approved rosad route.
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2. Requirements may vary axmong manufacturers due to differences

{a vehicles and emission control systems. For example, = vehicle

equipped with & catalyst may requirs greater attention and additional
equipcent to maintain similarities in rosd to dynamometer relaticmnships
than would a vehicle not so equipped. Therefore, the characteristics
of the vehicles for which approval to use a chassis dynamometer for
service accumulation i{s sought will determine the number of demomstra-

tion vehicles from which temperature and engine load data nust be

generated. For the purpose of showing that a chassis dynamometer

syatem is capable of simulating actual on-the-road driving, EPA will

require not mors than three dcmonsttation vehicles per application for
certificarion. Vehicla charactaricstice which FPA will use as a2 basis

for specifying the number and types of demonstration vehicles include:

(a) Catalyst or thermal reactor usage
(b) Catalyst or thermal reactor locatiom

(¢} Engipe configuration (i.e., number of cylirnders,

in-line or V-type, water-cooled or air-cooled,

2-stroke or 4-stroke, displacement)
(d) Vehicle shape and ground clearance

(e) Inertial mass class

E. Specific Require—2nts for Approval to Use Chassis Dynacometers

1. 1In order to qualify a chassis dynarozeter system, it will be
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vehicle(s) (not an official certification test vehicle) when driven on
an existing approved test routs representing at least three laps (laps
2, 10 and 11) of the Durabili:y Driving Schedule, 40 CFR Part 86,
Appendix IV, and the same vehicle whaan uperan.cd oo & chassis d;’namcmeter
representative of the system for which approval is sought. This simi-
larity cay ba determined on the basis of data recorded cn one day or

for s longer period.

2. Dlata plots or recordingc of the follaving variables cust be

provided. The data shall be recorded comtinuously or at sufficlently
close intervals to evaluate transient conditions. The data shall be

generated on the road and on the dynamometer using the same inatru-
rentation and shall be displayed on the same scale. The vehicle shall

be driven on the road route and then the dynamometer.
Variable

a. Temperature

Parameter to be Measured Location of Thermocouple
(1) Cooling air At front axle centerline
(2) tngine inlet air At the clean side of the
(3) Engine oil In eump, at drainpiug or
(4) Transmission oil In sump, at drainplug or

{(either smide)
air filter
near dipstick

cear dipstick
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zoceter continues to correspord to the actual load requirements on the road.
These checks should be made at lesst once at an intermediate point during
service accumulation. Discrepancies revealed by these checks wust be
corrected before continuing service accumulation.

2. It is irportant that malfunctiocns to vehicles accumulating service
on a chassis dynamometer be recognized with no more time lag tham would
occur if the vehicle were accumulating service on the road.

a. Since the road simulator causes the driver to be eliminated
from the feadback network, the manufacturer may utilize some type of
czonitoring system to detect any potential vehicle or dynamometer mal-
function. This approach is parcticularly desirable for a road simulator
installation in which auxiliary powver (electric motor or equivalent) 1is
used to simulate inertia or downhill operation. With this type of 1in-
stallation, auxiliary power may ccrpensate in case of vehicle malfunction
or gereral vehicle deterioration by ''driving" the crippled vehicle. 1f
the manufacturer does not utilize such a detection system, frequeant on-
the-rosd evaluations rust be cade. These evaluations shall be made at
the tidpoint (+ 2I0km) of each service accumulation interval. Exhaust
gas analysis ig not an acceptabls techrique for determinicg vehicle or
dynamoneter —alfunctions,

b. In most cases, EPA will require that an indicatiom of vehicle
zalfunction detected during dynamometer operaticn be verified by an on-the-
road evaluation to detercine the need for unscheduled maintenance. The
test vehicle shall be driven on an approved service accumulation road route
for a pericd sufficient to be able to determine whether an overt indication
of calfunction is present.

3. It is the manufacturer's option to alternate between an approved
chassis dynarcoreter system and sn approved service eccunulation rocad route,
Eowvever, a change from one to the other cust be recorded cn the respective
vehicle log sheet with the corresponding system distance.

I. Tata to be Recorded

1. For all vehicles accuculating distance on a chassis dynacometer, the
following data srnall be recorded and maictained by the ranufacturer:

a. A continuous record of vehicle speed versus tize. This
record will serve the same purpose as a tach-o-graph frem a test vehicle
cperated on the road and cust reflect the service accuculation route sub-
citted in the application for certificationm;

b. A record of ambient tecperatures (outdoor, indoor, and
cooling fan outlet) recorded at intervals not exceeding cne hour.
This record 1is to verify that the requirecents of Secticn E.3 and I.4
have been ret;

¢. Cn chaesis dynaczometers which do not control rarcifold
vacuun, wvheel (or dynamometer) torque, or throttle position an
hourly check cof an engine load indicating paraceter. This record is
to verify that the siculation of the original rcad-load requirerents
has been zmaintained;
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d. A record of chassis dynacometer systex naintenance or load
setting adjustments made to maintain the relationship establighed in
Section I.l.c above; and,

e. A record of actual vehicle system distance accumulated
while oa the dynamometer.

2. These data shall be cade available to EPA upon request. If the
data do not ceet the requirements of Section 1.1 above, EPA will consi-
der whether modifications in the procedure need to be made, whether the
vehicle should no longer accuxulate service on the chassis dynamometer,
or, depanding upon the extent of tha variation, if the vehicle will be
disqualified.

Maobhile Source Air Pollution Control
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(3) (a) Spark plug seat (air One required for each spark plug
cooled engisne) (unless otharwvise specified by
EPA)
(b) Coolant (liquid At both inlat and cutlet of engine
cooled engine)
‘(6) Catalyst container (if Skin at inlet and outlat
applicable)
(7) Exhaust pipe Skin near connection to cylinder

head (one requirsd for each pipe
unless otherwvise specified by EPA)

(8) Muffler Skin at outlet

b. Manifold vacuum, wheel (or dynamometer) torque,
or throttle position

¢. Vehicls speed or wheel speed
d. Engine speed

3. Approval for use of chaseis dynamometers will be given only for
ambient temperatures within +17C (30°F) of the mean acbient temperature
recorded with the demonstration vehicle (Sectiom E.2.a(l) above).
Therefore, if the manufacturer wishes adequate assurance that his test
vehicles may sccumulate service on the chassis dynamometer during wide
temperature variations, he will need to repeat the temperature recordings
on the demonstration vehicle until information is available covering the
norxzally expected range of ambient temperatures during the testing
period. Operation of a test vehicle at arbient texperatures differing
by more than 17°C from the demonstration ranges will be permitted for a
total of 5 days. Once approval to use a chassis dynamcmeter is given,
the manufacturer may submit additicmal data on wider texperature ranges
than those recorded by the original demonstration vehicle. EPA may
then, upon .eview of the additional data, extend its crigical approval
to cover the operation of test vehicles at ambient temperatures withim
17°C (30°F) of the revised temperature range.

4, Manufacturers may utilize an indoor chassis dynamometer to
accunulate distance if in the dynamometer room ambient temperature in
the area adjacent to the motorcycle reflects the outdoor ambient tem—
perature within S°C (10°F). This 5°C temperature comstraint is in
addition to the other requirements for approval of ocutdoor chassis
dynamometers.

F. Criteria for Acceptance

1. It 1s generally recognized that two drivers operating the same
vehicle over tha same test route and using the same prescribed driving
schedule will show variatiocns in driving patterns as reflected in wmanifold
vacuum, acceleration rates, and temperature transiemnts. It is, therefore,
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rot necessary that the values of these paraneters obtained on the dynerometer
exactly duplicate the values obtained cn the road. In addition, exact
cechanical precision on the part of the road simulator is not considered

aa accurate sizulation of the driver-controlled vekicle since few, 1f any,
drivers are capable of accelerating, decelerating or drivincg a steady speed
over a variable road terrain without random variations in the load-speed
pattern. Therefore, the demonstrated sizulated load-speed traces should ghow
cormal variations similar to, but not necessarily an exact replica of, those
showvn on the actusal rosd-driven route.

2. Gezerally, the temperature versus time curves of each parameter
peasured with the motorcycle on the dynamometer should agree with the
texzperature versus time curve of that parameter zeasured with the motor-
cycle on tke road as follows:

On-Road Terperature On-Dyno Termperature

40°C (100°F) or less + 5°C (10°F) of on-road
tecperature

greater than 40°C (100°F) + 102 to -5°C (10°F) of on-

but less than 150°C (300°F) road temperature

150°C (300°F) or greater + 10X of on-road texperature

Certain vehicle configuratione in special circuxstances may serve as grounds
for wider tolerances.

3. The relation between engine speed and vehicle (or wheel) speed, both
or the road and on the dyremonmeter, nust be establisted in order to ascertain
that transmission shift poicts on the dyramometer essectially duplicate the
pattern cbserved on the road.

4. There is no specificaticn in 40 C.R fart 86 relative t¢ grade or
ccndition of the road terrain, and a wide variety of grade and terrain
conditions exdst in the durability routes described by the manufacturers
in their applications for cercification. A rcad sizulator matching any
approved curability route 1is satisfactory.

C. Recquest for Authorization to ‘Use Chassis Dynamometers

Requests for authorization to use & chassis dynamoceter systec for
service accunulation must be nade prior to the time the system is used for
certification purpoges and rust be included with or added tc the Part I
Application for Certification. Approval to use a chassis dynamometer
systez zay be given for specific groups of vehicles or for all of a
canufacturer's vehicles, depending upon the nature of his request acd
the adequacy cf the data submitted.

H. Vehicle Cperation cn the Tyraxcmeter Afrer Approval is Given

1. For dynamometer systems which control mamifold vacuum (or throttle
position), it is important to rmake periodic checks to determine if the
ranifold vacuun (or throttle position) as controlled cn the chassis dyna-



